The present study reports the complete and annotated genome sequence of the human pathogen Rickettsia slovaca strain 13-B, which was isolated from a Dermacentor tick in Slovakia in 1968. The 1.27-Mb genome provides further insights into the acquisition of virulence related to genome reduction in Rickettsia species.
The present study reports the complete and annotated genome sequence of the human pathogen Rickettsia slovaca strain 13-B, which was isolated from a Dermacentor tick in Slovakia in 1968. The 1.27-Mb genome provides further insights into the acquisition of virulence related to genome reduction in Rickettsia species.
R
ickettsiae are arthropod-associated intracellular bacteria (7) . Rickettsial genomes underwent a reductive evolution during their specialization to an intracellular lifestyle (1), but, paradoxically, a recent genome study of Rickettsia africae suggested that genome reduction is associated with higher virulence in rickettsiae (3) . Rickettsia slovaca has been isolated from Dermacentor ticks (mainly Dermacentor marginatus and Dermacentor reticulatus) (6) and is the main agent of tick-borne lymphadenopathy (TIBOLA). TIBOLA is restricted to Europe, where it is the most frequent rickettsiosis. TIBOLA is generally mild and is characterized by an inoculation eschar on the scalp and cervical lymphadenopathies following a tick bite in colder months (6) .
The genome sequencing of R. slovaca strain 13-B was performed as previously described (3) . Briefly, sequencing to 10ϫ coverage was performed by capillary sequencing using a 3730xl DNA analyzer (Applied Biosystems). Twenty-eight contigs were assembled into 8 scaffolds. Gaps were closed by PCR. The genome of R. slovaca consists of one 1,275,802-bp circular chromosome (the GϩC content is 32.5%, which is similar to the other Rickettsia genomes). The predicted total complement of 1,400 genes (1,641 open reading frames [ORFs] ) is in the range of genomes from spotted fever group rickettsiae. Among these genes, 1,237 (88.3%) are complete genes, 121 (8.6%) are split into two or more ORFs, and 42 (3%) are present only as fragments. Of the 1,400 genes, 863 (61.6%) were assigned putative functions, 411 (29.3%) encode hypothetical proteins, and 124 (9%) encode proteins of unknown function. Like other rickettsial genomes, R. slovaca has a single rRNA operon with noncontiguous 16S and 23S rRNA genes, 33 tRNAs, and three RNAs.
The R. slovaca chromosome exhibits an almost perfect colinearity with the R. conorii chromosome (5) with the exception of two inversions of 82,210 and 33,015 bp. Rickettsia conorii, which is the closest phylogenetic neighbor of R. slovaca and causes a more severe disease, has more genes that encode proteins with assigned functions, proteins with putative functions, and proteins of unknown function than R. slovaca. In contrast, R. slovaca has significantly fewer degraded genes (168 versus 212 split, fragmented, or absent genes; P Ͻ 10 Ϫ5 ). R. slovaca is missing only five genes that are present in Rickettsia conorii, but R. slovaca has 14 genes that are absent in R. conorii (P Ͻ 10
Ϫ5
). Among these genes, 11 are also present in R. rickettsii, which is associated with a 5% mortality rate and is one of the most pathogenic Rickettsia species (2); thus, the conservation of these 11 genes is not likely to be linked to the reduced pathogenicity of R. slovaca. Two of the other three genes encode hypothetical proteins, and the remaining gene encodes a putative pterin-4-alpha-carbinolamine dehydratase (PCD; ORF0376). In eukaryotes, PCD is both a transcription activator, which stimulates gene expression, and an enzyme that catalyzes the dehydration of 4␣-hydroxy-tetrahydrobiopterin to quinoid-dihydrobiopterin. Although PCD activity has been demonstrated in Escherichia coli (4), the exact role of PCD in prokaryotes is unknown. We hypothesized that PCD may be involved in the regulation of gene expression. Based on the genome and lifestyle of R. slovaca, we suspect that R. slovaca is less degraded and more regulated than other more pathogenic rickettsiae.
Nucleotide sequence accession number. The R. slovaca strain 13-B (CSUR R159) genome sequence has been deposited in GenBank under accession no. CP002428.
